INTRODUCTION
Asset and Resource Management Company (ARM) of Lagos, Nigeria, approached the Africon and BKS Consortium to provide professional services and assistance in determining the feasibility of various infrastructure projects in and around Lagos, ultimately aimed at acting as catalysts for economic development. For the purpose of completeness and local contributions, Triple "E" Systems Associates of Lagos Nigeria was included in the EIA of the projects.
This Environmental and Social Impact Assessment (ESIA) Report relates to the LekkiEpe expressway expansion and refurbishment, and will cover a total distance of 49.4km, starting from the Falomo Roundabout, and terminating just before Epe, around Eleko beach ( Figure 1) . The report provides an assessment of the potential impacts which the proposed projects may have on the social and natural environments along their proposed alignments and is based on the findings of extensive literature review, field sampling activities, laboratory and bench data analyses, as well as a comprehensive Social Impact Assessment (SIA) and Public Participation exercise.
PROJECT DESCRIPTION AND JUSTIFICATION

Project Description
The Lekki Corridor will comprise the upgrading of approximately 49.5 km of the existing Epe Expressway linking Lekki to Epe on Victoria Island. Among others, street lightings will be provided, the four-lane dual carriageway will be expanded to six-lanes in some places, and toll plazas will be constructed, along with other administrative structures. The construction phase of this project will last about 30 months, but the early phase (Falomo Bridge to Mobil House) will last only about 9 months and is expected to start in the third quarter of 2007.
Project Justification
Lagos, as with other mega-cities and metropolises elsewhere in the developing world, displays typical problems induced by the influx of large masses of population from the rural areas seeking wealth, employment and supposed better quality of life. A critical concern in Lagos is the lack of infrastructure development, to keep up with the pace of urban sprawl and densification. This has resulted in significant pressure on the existing infrastructure base. Congestion on road, linking the mainland of Lagos to the central business district on the islands is extremely problematic, which is exacerbated by a lack of public transport systems. The need and justification for the project is therefore hinged on a driving urge to decongest the roads in the central business districts of Victoria and Ikoyi Islands, so as to make the areas more business-friendly.
POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK
The environmental regulations and guidelines that governed the preparation of this ESIA report consist of local, national and international guidelines. 
DESCRIPTION OF THE PROJECT ENVIRONMENT
A summary of the existing environmental and social conditions in the project area is presented below:
Climate and Meteorology
The average temperature in Lagos is 27°C, and seldom drops below 18°C (http://www.climate-zone.com, taken over an eight year period). The average daily humidity is approximately 70% during the afternoon in the dry season, and approximately 80% in the morning during the wet season, often resulting in precipitation in the afternoon. The average annual rainfall for Lagos is 1,800 mm.
Geology and Topography
The African Crystalline shield that consists predominantly of folded gneiss, schist and quartzite is the basement group underlying the study area. A sedimentary formation extending westward from the Republic of Benin to the Volta River in Ghana covers the basement Group. Of the Five strata distinguished in these sedimentary format -ions, three occur within the study area, including Recent Coastal deposits, Coastal plain sands and the Ilaro formation.
Hydrogeology and Groundwater
The major groundwater units which have been identified in the area include (from the highest to lowest) the Coastal plains sands unit, the Ewekoro Formation unit and the Abeokuta Formation unit. Water quality in all major aquifers is relatively high, although iron concentrations are elevated. Recorded chloride concentrations indicate that very little salt water intrusion occurs. Although deeper aquifers are relatively protected from pollution activities in Lagos, the Coastal plains sands unit is under significant threat from human activities which alter recharge patterns, including diversion of runoff, draining of marshes and swamps and over-extraction from wells. It should, however, be noted that the proposed project which is expansion of the existing roadway does not traverse or come close to any major water sources.
Vegetation
The major vegetation zones occurring in Lagos include Grasslands, Marsh Swamps, including coastal marsh swamps, forests and Mangroves. However, the areas covered by this project include freshwater ponds and vegetation, coastal grasslands and small-holding farmlands. No impact is expected to be expressed on any of these vegetation types as the project impact area is already within the ROW of the built up road and does not contain any of the listed vegetation types per se.
Wildlife and Endangered Species
Wildlife species in the area vicinity to the project area include mammals, birds and reptiles. Rodents and birds were observed, given the high levels of human presence along the route. However, further in the forested areas, snakes and larger mammals are noted to occur. The proposed project is not likely to impact wildlife in the project area.
Air Quality and Noise Levels
The air quality parameters studied in the course of this EIA included total suspended particles (TSP), carbon monoxide (CO), nitrogen oxides (NO2), sulphur dioxides (SO2), ammonia (NH3), and Hydrocarbons. Generally, the air quality parameters measured in the project area during this study all fell within specified Nigerian Federal regulatory limits, but there are chances that some of these parameters may be exceeded in the event that some of the planned project activities take place in the dry season without adequate mitigation.
Soil Quality
All soil samples from along the project route were sandy, and were distinctly acidic in nature. Anions and Cations fell within acceptable ranges to support the growth of a limited range of plants. Heavy metal pollution was not deemed to have occurred as most samples recorded ranges of metals that are within acceptable limits.
Socio-economic and Cultural Settings of the Area
Communities in the rural sections of the study area are mainly Yoruba, whose ancestors had migrated from several areas such as Ile Ife and other areas further north to ultimately settle in their present locations, after varying numbers of stopovers. As with most Yoruba settlements, communities hold their traditional leaders and elders in high esteem. Thus, the stakeholder communities of the area have their traditional governing system organized into hierarchies of administration: the Baale-3 rd class chief, Council of Chiefs/Elders, the Community assembly, which includes Youth Groups, Women's Group and the residents. In addition to these three bodies, there is also the Local Government Council, with an elected Chairman and members. The communities, like their counterparts in other parts of Nigeria are very religious people. In terms of modern religion, people in Victoria Island and along the project route were a mix of Muslims and Christians. However, there were a few traditional religion adherents. Religious tolerance was practiced in the communities, as there were mosques as well as churches of the various denominations in the communities. Living conditions in the study area presents a paradoxical mix of the upper class in Victoria Island and the poorest people who inhabit Kuramo, Maroko, llasan etc. Victoria Island was until recently the nerve center of the nation's administration, with the seat of government in Dodan Barracks, the Federal Secretariat, important hotels, shopping complexes and embassies as well as residences -for top civil servants, foreign embassies and business executives. Additional details on the socio-economic situation in the project area are discussed in the summary of the Resettlement Action plan, which is a compendium document to this ESIA Summary.
The average household size is 8 people in each household. The male to female ratio is 51% to 49%. Age group 0-14 years constitute the majority for males, 37%, and the females 31%. People of 60 years and above are the fewest. Most people live in squalid shanties with corrugated iron sheets. 61% of the population uses pit latrines. In very poor homes, women and children, especially the girls, bear the responsibilities for doing odd jobs, significantly contributing to family income. Women do not have the same inheritance rights, nor could they directly access to critical resources such as land, credit. On the whole, women are less mobile than men because of family responsibilities, and in particular, the need to care for the children. Women and girls engage in roadside trading, much more than men. Hence, any structural changes in this respect e.g. road construction, would tend to affect more women (and girls) than men. Women hardly take part in decision making process at the community level. In fact, women are hardly recognized as part of the ruling council. They are often allowed to socialize by forming their own group, but could hardly influence decisions of men. The frequency of girls drop out of school is much more than that of boys.
The Federal Government of Nigeria is promoting women empowerment through schemes, like the Women's Association Poverty Alleviation (WAPA) Program, the Lagos State Economic Empowerment Development (LASEED) Strategy. Various Agriculture and Rural Development Co-operatives have also embarked on measures to: (i) support women's access to credit and to factors of production and promotion of women's entrepreneurship; (ii) eliminate prejudice and discrimination in girl-child education and promote civic, economic, political, moral and legal education of women and girls; (iii) in general, sensitize the population and women in particular to the importance of a clean environment for health; and (iv) improve women's knowledge of family planning and popularize responsible parenthood, etc.
PROJECT ALTERNATIVES
The Lekki Toll Project will comprise the upgrading of approximately 49.5 km of the existing Lekki to Epe Expressway from four-lane dual carriageway to six-lanes. This route is the only road that links Victoria Island to Lekki. Therefore there are no available alternative routes to be considered and the existing route was considered to be the only viable alternative. For this project, the alternative of "no-project" would exacerbate current traffic situation resulting in traffic congestion and further delay in travel time, air pollution and further deterioration of economics as well as environmental and social conditions.
POTENTIAL IMPACTS AND MITIGATION/ENHANCEMENT MEASURES
It should be noted that the project is rehabilitation and upgrade of an existing 4-lane to a six-lane dual carriageway within the existing right of way (ROW). Thus the range of additional environmental and social impacts will primarily be limited to the construction phase, and eventually to increase in road traffic and speed. As the road will be used as a toll road with fixed entry and exit points at respected toll plazas, no encroachment of people into the ROW will be possible. The expressway would include crossover bridges for people to cross the road at appropriate locations.
In general terms an environmental assessment evaluation for this project comprised four main tasks:
• Collection of data;
• Analysis and interpretation of this data;
• Identification of significant environmental impacts; and • Communication of the findings.
For this project, a number of key potential impacts (positive and negative) were identified. Positive impacts do not require mitigation measures. Negatives, on the other hand, require to be mitigated, to reduce their levels of significance. For this reason, the main positive impacts are listed in this section. The main negatives are also listed, with corresponding mitigation measures described under each impact.
Positive Impacts
The main positive impacts of the proposed project include the following:
• Employment opportunities for non-skilled local residents during construction. In this regards, women are likely to benefit significantly, since they are often the ones that are regularly involved in the usual activities of fetching water, and cement mixes to various points at a construction site; • Increased cash flow during construction, arising from the patronage of food vendors and other local wares by construction workers; • Possible financial prosperity for local contractors who may be contracted to provide services such as transportation, supply of sand and other construction materials • Possible financial inflows for property owners who may let out rooming apartments to construction workers; • Significant reduction in travel time when the project is operational. This will in turn lead to an improvement in air quality, since emissions from vehicles that are normally trapped in traffic snarls will be significantly reduced.
Negative Impacts
Negative Impacts of Construction Activities
The main negative impacts that may attend the project include:
a. Impacts on Biophysical Environment i.
The various vehicles and machinery that will be used during the various stages of construction (such as tippers, pay loaders, graders, jack-hammers, etc.) will emit various gaseous pollutants such as NO 2 , SO 2 , CO, etc. Also, dust from stripping, grubbing and trenching for roadside drainage will result in the release of coarse and fine particulates into the atmosphere and this will result in further degradation of air quality in the general vicinity of the project area.
ii. Similarly, the roaring of various equipment and machinery, such as the jackhammers, pay-loaders, tippers, levelers, compacters, etc. will lead to an elevation of ambient noise levels in the immediate project area. iii.
Destruction of vegetation along the road may render enhanced soil erosion. iv.
Accidental releases of contaminants such as fuels or molten tar could percolate into the groundwater. Construction process may lead to blockages in drainage, exacerbating flooding. v.
Impacts arising from the use of construction material from quarry or borrow pits
In order to mitigate these impacts, the following measures will be implemented:
i. Project proponent will ensure that all project machinery comply with international emission limits. In order to sustain this, all equipment and machinery to be used for project activities shall be regularly serviced and maintained; ii.
As much as possible, all open soil surfaces shall be regularly sprinkled with water to reduce dust and particulate generation, especially during stripping and grubbing; iii.
Project equipment shall comply with noise emission limits. This may be achieved by the use of silenced/muffled engines. In addition, project workers, especially those who have to work in close proximity to noise emitting machinery/equipment shall be provided with adequate hearing protection devices and facilities. iv.
Soil erosion will be minimized by re-vegetating these areas. Clearing shall be limited to work areas only. v.
Contractor environmental and social management plan includes emergency response and clean up to contain and handle such incidents. Drains will be inspected regularly to ensure they are no blocked. vi.
The usual impacts of use/borrow of construction material would not arise as crushed stones/aggregates would come from an existing commercial quarry which is follows good construction management practice. Most of the sand for the construction would come from the cut-and-fill material borrowed from the shoulders of the existing 4-lane road. Some of the shortfalls in sand, especially needed during early stage of construction will come from an existing commercial quarry which does not need any rehabilitation.
b. Impacts on Socio-economic Setting i. Impacts on Population and Sex Ratio Construction activities will generally lead to the influx of different categories of people seeking for employment as skilled and unskilled workers, as well as itinerant traders who would want to optimize on trading opportunities in the project area. Thus, since such employment seekers would be mostly male, the possible impacts include increased population levels and a change in sex ratio in the immediate vicinity of the project area. In addition, with increased population levels, there is likelihood that existing social infrastructure, which is currently inadequate may become overstretched and thus lead to conflicts. In order to mitigate these impacts, the following measures are recommended: In a location like Lagos, immigration control is difficult (if not outright impossible).
Therefore, in order to minimize population change due to influx of job-seekers, employment activities shall commence from work areas and should only be extended to outsiders when either the required skill level is not available locally or when the required number of personnel cannot be obtained from the immediate project vicinity.
ii.
Health and General wellbeing No significant impact is expected to be expressed on health and wellbeing of the local communities living along side of the project. However, the influx of project workers may lead to the introduction of exotic diseases, which could attain epidemic levels. The workforce at the initial stage of the construction will consist of about 500 laborers reaching 1,000 during the peak period. The presence of commercial sex workers (CSW) is a usual accompaniment for construction activities, and as such, the introduction and/or proliferation of STDs and HIV/AIDS is a possibility in the project area.
In order to mitigate this possible impact, it is recommended that project workers would be adequately educated on the dangers and ills associated with indiscriminate sexual relationships. In addition, the Engineering, Procurement, Construction and Maintenance (EPCM) contractor shall provide adequate contraceptives, especially condoms, for its workers, to prevent the spread of STDS.
No further mitigation is deemed necessary for this impact.
iii. Transportation The main impacts of construction activities on transportation include an increase in the volume of vehicles in the area, as well as a decrease in the available width of road for commuters. In essence, traffic build-up in the area is expected. Apart from the usual expected increase in cost of transportation, given increasing demands, there is a high likelihood that commuters will be subjected to significant physiological stress as a result of time spent in traffic snarls and hold-ups.
In order to mitigate these impacts, the following measures are recommended: i.
As much as possible, project activities shall be concentrated at times when traffic flow is lowest. This includes night time and between 10:00pm and 2.00am; ii.
Alternative routes shall be provided for commuters, to ease the effect of bottlenecks that will be created by construction activities.
iv. Conflicts and Disturbance/Interest Group Activities
In spite of the level of development of Victoria Island and other communities along the project route, as well as the multi-ethnic nature of the communities, there are still ruling classes and families. In the event that proper consultations are not held with affected people, conflicts could arise as a result of project activities. Interest groups could foment trouble at various stages of construction activities.
The very obvious but necessary mitigation for this impact is to ensure that adequate consultations are held with all concerned stakeholders, in order to prevent likely conflicts and interest group activities that may arise due to the proposed construction activities.
Negative Impacts of Operation Activities
a.
Impacts on Biophysical Components
i. Air Quality and Noise Levels
The most critical impacts of project operation on air quality and noise levels will be expressed during operations. Basically, the fact that the roads will be wider and in better shape will encourage an increase in the number of vehicles that ply the route. By extension, there will be higher vehicular emission and the associated environmental impacts, in the form of NO 2 , SO 2 , CO and hydrocarbons. The main impacts of site restoration activities on air quality will be in terms of gaseous emissions and suspended particulate. The various vehicles and machinery that will be used during the various stages of decommissioning and site restoration will emit various gaseous pollutants such as NO2, SO2, CO, etc. which could have serious negative effects on air quality and human health. Ambient noise levels may also be elevated by these activities.
These will contrive to degrade ambient air conditions in the project area. Similarly, the roaring of cars, trucks and trailers will lead to an elevation of ambient noise levels in the immediate project area.
Some of these impacts are beyond the control of project proponents, since they cannot control the types of vehicles that will ply the roads they build. However, on a state and national level, efforts shall be made to regulate the emission limits and compliance of all vehicles that are certified as roadworthy.
b.
Impact on Socio-economic Setting
i. Population and Sex Ratio
The upgrade of the road and anticipated ease of traffic flow will encourage a lot of people to relocate to the project area. As such, it should be expected that the general population of the project area will increase. While, this is not expected to lead to any definite change in sex ratio (assuming that whole families will move, rather than individuals), overall population is expected to increase.
The population of Lagos as a whole is constantly on the increase, as a result of birth rates and immigration. The proposed project will have an insignificant effect on population, thus, the overall project impact on population and sex ratio will be of minor significance.
No mitigation is required for this impact, from the viewpoint of the project proponent. However, the state government will need to enact laws that will moderate the rate of growth of new towns and development of new layouts. In addition, the government shall provide additional facilities and infrastructure needed to cope with the increased populations in the project area.
ii. Transportation The main impacts of decommissioning and site restoration include traffic build-up in the area and a high likelihood that commuters will be subjected to significant physiological stress as a result of time spent in traffic snarls and hold-ups.
In order to mitigate the impacts, the following measures are recommended: i.
As much as possible, project activities shall be concentrated on times when traffic flow is lowest. This includes night time and between 10.00am and 2.00pm; ii.
Alternative routes shall be provided for commuters, to ease the effect of bottlenecks that will be created by construction activities
iii.
Conflicts and Disturbance/Interest Group Activities
Similar to the construction phase, conflicts may arise if proper consultations are not held with affected people, prior to commencement of decommissioning and restoration activities.
The mitigation for this impact is to ensure that adequate consultations are held with all concerned stakeholders, in order to prevent likely conflicts and interest group activities that may arise due to the proposed construction activities.
ENVIRONMENTAL HAZARD MANAGEMENT
During the road construction and rehabilitation phase, the environmental risk could occur due to spillage of hydrocarbons and bituminous and other material used in road construction; risks of accidents or fatality at construction sites, etc.
The construction contractor has prepared a detailed Environmental and Social Management Plan (ESMP) and Health and Safety (H&S) Manual, and Environmental Management and Emergency Response Plan, which will be applied to all phases of the project. In addition, the contractor's job hazard analyses and HSE Manual will be scrutinized by the project owners and approved before the contract is awarded. The contractor will also prepare a waste management plan which will include handling of spoil and waste disposal sites. All workers will be trained in all aspects of safety measures related to rapid response in the event of disasters, availability and supply of first aid kits, sensitization of local populations with regard to prevention against health risks and road safety; the installation of communication and rapid intervention equipment and vehicle, establishment of contingency plan in case of emergency, etc.
MONITORING PROGRAM
The objectives of the Environmental and Social Management Program (ESMP) contained in this ESIA are as follows:
• to monitor implementation of all the mitigation measures and commitments as discussed in this ESIA report during the implementation of the proposed project; • to ensure best practices management as a commitment for continuous improvement in environmental performance; • to monitor compliance with legal standards and limits for wastes discharges;
• To provide early warning signals on potential environmental degradation for appropriate actions to be taken so as to prevent or minimize environmental consequences; Accordingly, environmental safeguards and monitoring plans have been developed and form integral components of the comprehensive ESMP prepared for this project.
A detailed environmental monitoring program has also been prepared. This includes a requirement for the following:
• Monthly monitoring of ambient air quality during construction and quarterly monitoring during operations • Quarterly monitoring of soil quality during construction and half yearly monitoring during operations; • Half yearly monitoring of vegetation and wildlife during construction and operations
The Environmental Control Officer (ECO) on behalf of the project developer will be responsible for monitoring of the implementation of the ESMP. The contractor will also appoint an Environmental Site Agent (ESA) who will be responsible for the implementation of the ESMP.
All contractor teams will be made aware of their obligations towards environmental controls in the ESMP. Construction workers will also be given basic health awareness training to diminish the spread of diseases.
The total estimated cost for the various environmental mitigation and monitoring measures including the implementation of the Health & Safety programs and related training and quality control and quality assurance (QA & QC) is estimated to be US$6 Million.
PUBLIC CONSULTATIONS AND PUBLIC DISCLOSURE
Consultation was seen as a key component of this project. Accordingly, the Federal Ministry of Environment (FMEnv) and the Lagos State Environmental Protection Agency (LASEPA) were consulted at various stages of the ESIA Study. The LASEPA has already given a letter of no-objection to the project. The FMEnv has carried out a technical panel review of the ESIA report and has expressed satisfaction with the report. However, an official letter to this effect will be issued soon, possibly with some requirements for certain minor modifications to the environmental and social management plan.
With regards to other stakeholders, such as landowners, traders and other users of the road corridor, various levels of consultations were held with them. This was undertaken during the development of the Resettlement Action Plan (RAP) that was conducted separately for this project and a detailed in the RAP report is available and the summary of the RAP which is a compendium to this ESIA Summary.
COMPLEMENTARY INITIATIVES
As stated above, a compendium document to this ESIA Summary summarizes the Resettlement Action Plan (RAP).
CONCLUSION
It is concluded that the long-term socio-economic benefits of the road significantly outweigh the negative environmental and social impacts. However, it is critical that the proposed ESMP is applied in a practical and cost effective manner. The required institutional capacity will also be established, to ensure adherence to the proposed ESMP. Integration of the ESMP into the construction contacts and securing Federal Ministry of Environment's approval of the ESIA, will be loan conditions. The following general recommendations have been highlighted:
• Erosion control measures must be implemented throughout the project area where required and rehabilitation measures instituted.
• Effective storm water management systems and structures must be put in place throughout the project area and existing structures to be retained must be rehabilitated.
• Local labor must be used as far as possible during the construction phase as far as possible • Laborers must be educated and trained to provide much needed skills that can be used on other projects elsewhere.
• Care must be taken that the short-term provision of work does not impact negatively on a community when construction is complete and their skills are not needed anymore.
• Traffic calming measures should be introduced where social or cultural gathering places occur in close proximity to the new and existing alignments.
• Strict control must be instituted at the construction camp, to monitor and mitigate all potential impacts.
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